This study addresses the sensitivity of short-term flow forecasting in the Seine River basin 
135
For each intermediate basin, the model represents two types of water transfers (see ure 2): the hydrological transfer represents the transformation of rainfall over the basin into 137 discharge that is injected into the main stream as lateral inflows, and the hydraulic transfer 138 (flow routing) corresponds to the discharge propagation through the main streams to a down-139 stream station (see also Lerat et al. 2012 ). On upstream sub-basins, only the hydrological 140 part of the model is applied.
141

Spatial discretization
142
Regarding flow propagation in the main streams, the contribution to streamflow due to 143 rainfall on the intermediate basin may be considered as lateral inflows. The distribution of 144 this lateral discharge along the river stretch has an impact on the downstream discharge 145 (Fan and Li 2006; Munier 2009; Lerat et al. 2012 ). In the following, lateral flows will be 146 decomposed into concentrated or uniformly distributed lateral discharges. As shown in ure 2, the flow routing module simulates the propagation of upstream and lateral discharges, 148 whereas the hydrological module simulates the total discharge due to rainfall. The output 149 of the hydrological module is injected into the routing module as lateral discharges following inflows. This criterion is used to limit the number of concentrated lateral inflows. 
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• S (mm): the capacity of the production reservoir,
191
• IGF (-): the intercatchment groundwater function coefficient,
192
• K R (s): the time constant of the routing reservoir.
193
Inputs of the hydrological model are the spatial average of precipitation P and potential
194
evapotranspiration P E over the intermediate basin. The flow routing model represents the discharge propagation through the river stretch.
199
It accounts for upstream and lateral (concentrated and uniformly distributed) discharges. of using these equations is that they are described by the physical characteristics of the 211 river stretch (geometry, roughness). Here, we used this property to describe the propagation 212 of every input discharges (upstream and lateral) using only two parameters, which limits 213 identifiability problems that may occur with over-parametrised models (see, e.g., Duan et al. 
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The river stretch is schematised as in Figure 5 . In this section, the following notations 222 are used: t is the time (s), x the abscissa along the river stretch (m), X the length of the 223 river stretch (m), x P i the abscissa of the i-th concentrated lateral discharge (m), Q 0 the
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The derivation of transfer functions from the linearised Saint-Venant equations trans-
227
posed into the Laplace domain is given in Appendix S1 and leads to: can be expressed as functions of x P i /X, τ 0 and K 0 .
Note that the delay parameter τ P may reach negative values. Since such a case is physi-255 cally unrealistic, the lower bound for τ P was set to 0 and parameter K P is computed conse-256 quently:
Last, the flow routing model is described by three types of transfer functions related 259 to upstream, concentrated and uniformly distributed lateral discharges (Equations (2-4)).
260
The discretized form of such transfer functions is described in Appendix S3. If the relative simulation results may be improved if they are calibrated, which is done in this study.
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The TGR coupled model linear, all the more so as only high flows are considered in the flood forecasting context.
305
Considering the robustness of the linear Kalman filter, it has been preferred here to more 306 sophisticated extensions.
307
The Kalman filter is applied to a discretized Linear Time-Invariant (LTI) model described 308
by the following equations:
where k is the discretized time, x the state of the system, u the input and y the output.
312
The input vector gathers the outputs of the GRK model applied on every upstream and respectively. They are supposed to be independent and described by a normal probability 317 law with covariance matrices Q for w and R for v. The Kalman filter is described by the following equations:
330 wherex(k|k − 1) andx(k|k) are the prediction and the update states at time k, respectively, 331 y the measurements,ỹ(k) the measurement error (or innovation) and K(k) a matrix called 332 the Kalman Gain. The corrected output is then given by: 
338
The Kalman gain is computed so as to minimise the covariance P (k|k) of the state error 339 e(k|k) = x(k) −x(k|k). The optimal Kalman gain is obtained from (e.g., Brown and Hwang 340 1992):
342
where P (k|k −1) = E e(k|k − 1)e(k|k − 1) T is the covariance matrix of the prediction error 343 e(k|k − 1) = x(k) −x(k|k − 1). which is very pessimistic in the perspective of flood forecasting.
385
Evaluation criteria
386
As mentioned in the introduction section, three days of anticipation are requested in
387
Paris to organize evacuation and rescue. The maximum lead time considered in this study 388 was then 72 hours. Model performance analysis was evaluated using the RMSE between 389 discharge observations and forecasts for different lead times L ranging from 1 to 72 hours: The main objective was to evaluate model sensitivity at the outlet (Paris-Austerlitz sta- Paris-Austerlitz remained modest (last line in Figure 8 ). The quality of data at the Ferté-494 sous-Jouarre station is also potentially responsible for limited performances. Indeed poor 495 data quality could lead to corrected system states far from the reality. This assumption is 496 explored in the next section.
497
As expected, the lowest FPI value is obtained with configuration A2, which has the high-498 est upstream catchment area and mean discharge ( Each configuration (including n upstream stations) was compared with the previous one 523 (including n-1 stations) through the RMSE(L) and FPI criteria to visualize the improve-524 ments due to the successive addition of gauging station flows for use in data assimilation.
525
Results are presented in Figure 12 . clearly supports the assumption of poor data quality. It also shows how information about 547 data quality, when available, can be taken into account in the data assimilation procedure.
548
Finally, Figure 14 shows the FPI values for all the tested configurations and for the GRP the GRP model (currently used in operational conditions by the FFC) is presented in Figure   552 15, whereas Figure 16 shows an example of discharge forecast with GRP and B3 during The objective of this study was to investigate the sensitivity of flood forecasts to the 558 spatial distribution of inputs using a semi-distributed hydrological model (TGR 
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Munier, July 9, 2014 Table 2 ) using PP and P0 rainfall scenarios. Lead times range from 1 to 72 hours. Two configurations are compared in each case, illustrated on the left and right hand sides of the graph. 
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